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C54)11tle: FLEXIBLE DIGITIZER TABLET 




This is a flexible digitizer tablet ( 1 2") for sensing the position of a cursor coil (20) radiating a magnetic field therefrom and 
thereby a cursor (14) carrying the corsor ooil (20) without signal interference and distortion a<Qaoent edges of an active area of the 
table (12"). There is a bottom layer (28) of a flexible insulating material, a grid of wires (30) on a flexible substrate comprising 
the active area of the ubiet ( 1 2") and a shunt layer (34) of a flexible metal foil dbposed between the substrate canying the grid of 
wires and the bottom layer (28). 
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5 FLEXIBLE DIGmZER TABLET 

m 

Background of the Invention: 

This invention relates to digitizer tablets and, more 
particularly, in a flexible digitizer tablet comprising a grid of wires 

10 on a flexible substrate, to the improvement to eliminate signal 
interference adjacent edges of a sensing area of the grid of wires 
comprising a shunt layer of a flexible metal foil disposed in close- 
spaced parallel relationship to the grid of wires. 

Digitizer tablets for inputting positional information into 

15 computers for use by programs running therein are well known in 
the art The majority of digitizer tablet systems are as shown in 
Figure 1. The system 10 comprises a tablet 12 and a cursor 14 
which is moved over the tablet 12. The cursor 14 is connected to 
the tablet 12 by the comiecting cable 16 and to a computer (not 

20 shown for simplicity) by another coimecting cable (also not shown). 
The tablet 12 is rigid in structure and contains a grid of wires as 
indicated by the dashed box 18. The cursor 14 includes an electrical 
coil 20 through which a current is pulsed to generate a magnetic 
field surrounding the con 20. As the cursor 12 is moved over the 

25 tablet 12, the magnetic field being produced by the coil 20 is sensed 
by the sensing wires of the grid and thereby the position of the 
cursor 12 on the surface of the tablet 12 is determined- 
Some attempts have been made in the prior art to produce a 
flexible digitizer tablet as illustrated in Figure 2 where it is labeled 

30 as 12*. A flexible digitizer tablet has. advantages in certain 
applications. For exainple, it can be rolled up for storage instead of 
?^ taking up its full space. The flexible tablet 12' has a grid of wires 18 

just as in the solid tablet 12 of Rgure 1 except that the wires 18 are 
printed onto the substrate material forming the flexible tablet 12' 

35 instead of merely being supported by the tablet 12. "While prior art 
flexible digitizer tablets work for their intended purpose in general, 
they have problems adjacent tiie - edges which have- made them 
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unacceptable for commercial purposes. The major problem of 
prior art flexible digitizer tablets is illustrated in Figure 5. The grid 
of wires 18 adjacent its edges includes repeat wires 22, » 
interconnecting wires 24, and a return wire 26. The magnetic field 
5 38 produced by the coil 20 extends outward surrounding the coil 20 
in the manner illustrated in Figure 5. Thus, as the coil 20 is brought 
close to the edge of the working area of the tablet 12% the magnetic 
field 38 radiates into the repeat wires 22, interconnecting wires 24, 
and a return wire 26 causing significant interference with the data 

10 indicating the position of the con 20 (and thereby the cursor 14) on 
the surface of the tablet 12'. 

'Wherefore, it is the object of this invention to provide a 
flexible digitizer tablet with the advantages thereof which does not 
have the disadvantages adjacent the edges relative to signal 

15 interference of prior art flexible digitizer tablets. 

Other objects and benefits of the invention will become 
apparent firom the detailed description which follows hereinafter 
when taken in conjunction with the drawing figures which 
accompaiQf it 

20 

Summary: 

The foregoing object has been achieved by the flexible 
digitizer tablet of &e present mvention for sensing the position of a 
cursor coil radiating a magnetic field therefrom and thereby a 

25 cursor carrying the cursor coil without, signal interference and 
distortion adjacent edges of an active area of the tablet comprising, 
a bottom layer of a flexible insulating materia^ a grid of wires on a 
flexible substrate comprising the active area of the tablet; and, a 
shunt layer of a fl^dble metal foil disposed between the substrate 

30 carrying the grid of wires and the bottom layer. 

In the preferred embodiment, the shunt layer is an aluminum 
foU and the aluminum foil is between 0.5 mil and US mil m 
thickness. Additional^ the shunt layer is adhesively attached to the 
substrate and the bottom layeir with a spacing layer. The preferred 

35 spacing layer is a plastic film having an adhesive on both sides 
thereof! 
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Preferably, the shunt layer is spaced at a distance from the 
grid of wires which allows a portion of the magnetic field to be 
unshunted in an amount which develops a sufficient positional 
sensing signal in the grid of wires for sensing the position of the 
5 cursor coil and thereby the cursor. 

DescriptioTi of the Drawings: 

Figure 1 is a simplified drawing of a prior art digitizer tablet of 
a general type which is not flexible. " 
10 Figure 2 is a simplified drawing of a prior art digitizer tablet 
wMch is flexible. 

Figure 3 is a simplified cutaway drawing through a portion of 
the flexible digitizer tablet of Figure 2 showing the layers of which it 
is composed. 

15 Figure 4 is a simplified cutaway drawing through a portion of 

a flexible digitizer tablet according to the present invention showing 

the layers of which it is composed. 

Figure 5 is a simplified drawing adjacent the edge of a portion 

of the flexible digitizer tablet of Figure 2 showing the wire types 
20 disposed therein and the coil of the cursor with its generated 

magnetic field to illustrate a problem of prior art flexible digitizer 

tablets. 

Figure 6 is a simplified drawing adjacent the edge of a portion 
of the flexible digitizer tablet of Figure 4 showing the wire types 
25 disposed therein and the coil of the cursor with its generated 
magnedc field as modified by the structure of the present invention 
to remove the problem shown in Figure 5. 

Description of the Preferred EmbodiTnept! 

30 The construction of a prior art flexible digitizer tablet is 
shown in Figure 3. The tablet 12* comprises a bottom layer 28 of a 
flexible substrate mateziaL The grid layer 30 (including the repeat 
wires 22, mterconnecting wires 24, and return wire 26 as described 
above) is typically formed on the bottom layer 28 using normal 

35 printed circuit techniques. The grid layer 30 is then covered with a 
protective top layer 32 to prevent the sliding movement of the 
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cuisor 14 over the suiface the tablet 12' firom wearing and 
damaging the conducive Vires" of the grid layer 30. 

The construction of the flexible digitizer tablet of this 
invention is shoym in Figure 4 and the results thereof with respect 
5 to the above-described problem to be sohed are depicted in Figure 
6. The tablet 12" again includes a bottom layer 28'. The bottom 
layer 28*, however, is not of a flexible substrate material Rather, it 
is preferably of a heavy plastic or rubber. The bottom layer 28' has 
a metal foil 34 adhesive^ attached over the extents thereof. 

10 Aluminum foil has been used with success in thicknesses of from 0.5 
mil to U miL The thickness only needs to be sufBdent to provide 
the shunting action to be described in detail shortly. If the foil 34 is 
too thick, flexibility is impaired, costs of manufacture are increased, 
and the excessive thickness is merely wasted as £ar as the function 

15 to be performed. 

The grid layer 30' (again including the repeat wires 22, 
interconnectmg wires 24, and return wire 26 as described above as 
wen as the necessary dielectric layers) is of unitary construction 
formed on a suitable thin flexible substrate material using normal 

20 printed drcuit techniques. The grid layer 30' is adhesively attached 
to the aluminum foil 34. The most convenient method has been 
found to employ a spacer layer 36 of a material known as "mac 
tack" which is a thin Mylar having adhesive on both sides. The grid 
layer 30' is then ^ain covered with a protective top layer 32 to 

25 prevent wearing and damaging the conducive "wires" of the grid 
layer 30 from the sliding movement of the cursor 14 over the 
surface the tablet 12'. WhSe not part of the novelty of the present 
invention per se, so-called Lexan plastic has been found to give 
preferred results as the protective top k^er 32. 

30 The efiect of the foregoing construction is shown in Figure 6. 
Metal, of course, will conduct and "shunt" magnetic fields. In this 
case, die close proximity of the metal foil layer to the grid layer 30 
causes the magnetic field 38 produced by the coil 20 which extends 
outward surroundmg the coil 20 to be shunted into a dose 

35 proximity surroundi^ the coil 20 as illustrated in the drawing 
figure. Thus, as the coil 20 is brought close to the edge of the 
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working area of the tablet 12", the magnetic field 38 is insuffidenthr 
large so as radiate significantly into the repeat wires 22, 
interconnecting wires 24, and return wire 26 and any significant 
interference with the data indicating the position of the coif 20 (and 
5 thereby the cursor 14) on the surface of the tablet 12" is eliminated. 
As those skiUed in the art wiU undoubtedly recognize 
immediately, by reducing the size of the radiated magnetic field 38 
the signal induced into the sensing wires of the grid ^yer 30 is also 
reduced. Note, however, that the shunting effect of the metal foil 

10 layer 34 is spaced firom the actual sensing wires of the grid layer 30 
since they are on the top of the substrate thereof and there is also 
the spacer layer 36 interposed between the grid layer 30 and the 
metal foil layer 34. This spacing is sufficiem to aUow the magnetic 
field 38 to radiate a sufficient distance before bemg shunted that a 

IS signal sufficient for sensing purposes is generated. The signal 
strength is, of course, somewhat diminished from an unshunted 
tablet; but, in tests of the present invention, the results were very 
favorable in that sufficient signal strength was present to determine 
the position of the con 20 with usual accuracy while the problems of 

20 edge interference were eliminated. Should the fofl layer 34 be 
positioned hard against the sensing wires of the grid layer 30 
instead of being spaced therefrom as described, the story would 
probably be a different one in that the magnetic field 38 would 
probably be fuDy shunted and eliminate the development of a 

25 sufficient field 38 for proper positional sensing purposes. 

Wherefore, having thus described the present invention, what 
is claimed is: 
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CLAIMS 6 

1. In a flexible digitizer tablet compiisiiig a grid of wires on 
a flexible substrate, the improvement to eliminate signal 
interference adjacent edges of a sensing area of the grid of wires 
compising: 

5 a shunt layer of a flexible metal foil disposed in close- 

spaced parallel relationship to the grid of wes. 

2. The improvement to a flexible digitizer tablet of claim 1 
wherein: 

10 said shunt layer is an aluminum foil 

3. The improvement to a flexible digitizer tablet of claim 1 
wherein: 

said alumimim foil is between Oo mil and IJ mil in 

15 thickness. 

4. The improvement to a flexible digitizer tablet of daim 1 
ivherein: 

said shunt layer is adhesive^ attached to the grid of 
20 wires with a spadng layer. 

5. The improvement to a flexible digitizer tablet of daim 4 
i^erein: 

said spacing layer is a plastic film havmg an adhesive on 
25 both sides thereof. 

6. The improvement to a flexible digitizer tablet of claim 1 
v^erein: 

a) the grid of wires develops a positional sensmg 
30 signal as a result of a magnetic field firom a cursor coH positioned 

thereover passing therethrou^ 

b) said shunt layer is of a thidmess sufiSdent to shunt 
said magnetic field; and, 

c) said shunt layer is spaced at a distance firom the 
35 grid of wires which allows a portion of said magnetic field to be 

unshunted in an amount which develops a suffident positional 
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sensiQg signal in the grid of wires for sensing the position of said 
oirsor coil and thereby a cursor canying said cursor coil 

7. A flexible digitizer tablet for sensing the position of a 
5 cursor coQ radiating a magnetic field therefrom and thereby a 
cursor carrying the cursor cofl without signal interference and 
distortion adjacent edges of an active area of the tablet comprising: 

a) a bottom layer of a fiejoble insulating material; 

b) a grid of wires on a flexible substrate comprising 
10 the active area of the tablet; and, 

c) a shunt layer of a flexible metal foil disposed 
between said substrate carrying said grid of wires and said bottom 
layer. 

15 8. The flexible digitizer tablet of claim 7 wherein: 
said shunt layer is an aluminum foil 

9. The flexible digitizer tablet of daim 7 wherein: 

said aluminum fofl is between 0.5 mil and 1.5 mil in 

20 thickness. 

10. The flexible digitizer tablet of claim 7 wherein: 

said shunt layer is adhesively attached to said substrate 
and said bottom layer with a spacing layer. 
25 . 

IL The flexible digitizer tablet ofciaim 10 wherein: 

said spacing layer is a plastic fihn having an adhesive on 
both sides thereofl 

30 12. The flexible digitizer tablet of daim 7 wherein: 

said shunt layer is spaced at a distance from said grid of 
wires which allows a portion of the magnetic field to be unshunted 
in an amoimt which develops a sufBdent p(Kitional sensmg signal in 
said grid of wires for sensing the position of tiie cursor coil and 

35 thereby the cursor. 
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13. In a flexible digitizer tablet used for sensing the position 
of a cursor coil of a cursor disposed thereon which is radiating a 
magnetic field tfaere&om and thereby the position of the cursor, the 
method of construction and operation for preventing signal 

5 interference and distortion adjacent edges of an active area of the 
tablet comprising the steps ot 

a) at the time of construction, 

al) employing a bottom layer of a flexible 
insulating material, 

a2) employing a grid of wires on a flexible 
substrate as the active area of the tablet, and 

a3) disposing a shunt layer of a flexible metal foil 
between the substrate carrying the grid of wires and the 
bottom layer, and, 
15 b) at the time of operation, shunting a portion of the 

magnetic field aw^ from the grid of wires through the shunt layer. 

14. The method of daim 13 wherein said step of disposing a 
shunt layer of a fledble metal foil between the substrate carrying 

20 the gtM of wires and the bottom layer comprises: 

adhesively attaching the shunt layer to the substrate and 
the bottom layer with a spadng layer. 

15. The method of claim 13 wherein said step of disposmg a 
25 shunt layer of a flexible metal foil between the substrate carrying 

the grid of wires and the bottom layer includes the step ofc 

spacing the shunt layer at a distance from flie grid of 
wires which allows a portion of the magnetic field to be undiunted 
in an amount which develops a sufficient positional sensing signal in 
30 the grid of wires for senang the position of the cursor coil and 
thereby the coisor. 
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AHENDEDOAIMS 

[reoeived by the InteriHitlonal Bureau on 20 July 1992 (20.07.92); 
original claim 4 cancelled; original claims 1--3, 5-14 amended; 

(3 pages)] 

1. In a flexible digltiser tablet conprising a grid of vires 
on a flexible substrate, the improvement to eliminate signal 
interference adjacent edges of a sensing area of the grid of vires 
comprising: 

a shimt layer of a flexible metal foil adhesively 
attached to the grid of vires vith ah electrically insulating 
adhesive layer. 

2. The improvement to a flexible digitizer tablet of claim 
1 vherein: 

said shunt layer is an aluminum foil. 

3. The improvement to a flexible digitizer tablet of claim 
1 vherein: 

said metal foil is betveen 0.5 mil and 1.5 mil in 

thiclcness. 

4. The improvement to a flexible digitizer tablet of claim 
1 vherein: 

said electrically insulating adhesive layer is plastic 
having adihesive on both sides thereof. 

5. The improvement to a flexible digitizer tablet of claim 
1 %Aerein: 

a) the grid of vires develops a positional sensing 
signal as a result of a magnetic field from a cursor coil 
positioned theireover passing therethrough; 

b) said* shunt layer is of a thickness sufficient to 
shunt said magnetic field; and, 

c) said shunt layer is spaced at a distance from the 
grid of vires vhich allovs a portion of said magnetic field to be 
unshunted in an amount vhich develops a sufficient positional 
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sensing signal in the grid of wires for sensing the position of 
said cursor coil and thereby a cursor carrying said cursor coil. 

6. A flexible digitizer tablet for sensing the position of 
a cursor coil radiating a magnetic field therefrom and thereby a 
cursor carrying the cursor coil without signal interference and 
distortion adjacent edges of an active area of the tablet 
coinprising: 

a) a bottom layer of a flexible insulating material; 

b) a grid of vires on a flexible substrate coinprising 
the active area of the tablet; and, 

c) a shunt layer of a flexible metal foil disposed 
between said substrate carrying said grid of vires and said bottom 
layer, said shunt layer being adhesively attached to said substrate 
carrying said grid of wires on one side with an electrically 
insulating adhesive material and being adhesively attached to said 
bottom layer on an opposite side with said electrically insulating 
adhesive material. 

7. mie flexible digitizer tablet of claim 6 wherein: 
said shunt layer is an aluminum foil. 

8. The flexible digitizer tablet of claim 6 wherein: 

said metal foil is between 0.5 mil and 1.5 mil in 

thickness. 

9. The flexible digitizer tablet of claim 6 wherein: 

said shunt layer is adhesively attacdied to said substrate 
and said bottom layer with a spacing layer. 

10. The flexible digitizer tablet of claim 9 wherein: 

said spacing layer is a plastic film having an adhesive 
on both sides thereof. 

11. The flexible digitizer tablet of claim 6 wherein: 

said shunt layer is spaced at a distance from said grid 
of vires vhich allows a portion of the magnetic field to be 
unshnnted in an amount which develops a sufficient positional 
sensing signal in said grid of wires for sensing the position of 
the cursor coil and thereby the cursor. 
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12. In a flexible digitizer tablet used for sensing the 
position of a cursor coil of a cursor disposed thereon which is 
radiating a aagnetic field therefrom and thereby the position of 
the cursor, the method of construction and operation for preventing 
signal interference and distortion adjacent edges of an active area 
of the tablet eoninrising the steps of: 

a) at the time of construction, 

al) eaiploying a bottom layer of a flexible 
electrically insulating material, 

a2) employing a grid of vires on a flexible 
substrate as the active area of the tablet, and 

a3) disposing a shunt layer of a flexible metal 
foil between the substrate carrying the grid of wires and the 
bottom layer; and, 

b) at the time of operation, shvmting a portion of the 
magnetic field away from the grid of wires through the shxint layer. 

13. The method of claim 12 wherein said step- of disposing a 
shunt layer of a flexible metal foil between the substrate carrying 
the grid of vires and the bottom layer conqinrises: 

adhesively attaching the shunt layer to the substrate and 
the bottom layer with a spacing layer. 

14. The method of claim 12 wherein said step of disposing a 
shunt layer of a flexible metal foil between the substrate carrying 
the grid of wires and the bottom layer includes the step of: 

spacing the shunt layer at a distance from the grid of 
wires whi^ allows a portion of the magnetic field to be unshtmted 
in an amount which develops a sufficient positional sensing signal 
in the grid of vires for sensing the position of the cursor coil 
and thereby the cursor. 
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